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1 1 

[n] . Buie#®^mai:^+fS]m«tcRj#$tL^?tB^Hii<^?RH^Hf£in:^ Ri [n] . tuia 
M*mfecom®ffifi^ s [m^ ] . mtm^mm<Dm^^ d [m] . mtm^mm^mj^-r^ 

^^a'7)it^m>^ pic [nm] > Huf5ji:ti6]^^omfi^Vco« [V] . yu-Ammw^f 

[Hz] . mUm^Bm<7)m^u^miCi [F] . mismf^M^Cstg [f] . mmmmm 
mtmmm^mm^'D^^m-M'^ c^d [f] , ^^mm^i^^f^^^y \y-Amm<^mm 
mnmm'7)mkomimmmm(omiiL'tVfst [v] . tuiE^ v-Ainr^mT^M -eHuieii 
iKmm(7)mk'Dmtzmmmm(Dmut^V{st <Dm<7)^wmitLmmm^ cH) [v] . 
mM^mig<7)mf£^HtffESfiVfst<7)i $^ifi->2)«iS'tM-^@ei^<7)Sfs^Vopt [v] 
tL. HuiemfiVopt f±^<7)^ (2) x^x.hti^t^iz, mum-^w,^<7)UWMmizi5 

tt^'ft-^SE^omfi^ Vsig [V] <hL/>:<t^. 

mu^wmmizio^f^mmm-^Myi^miiVsie^. mk s A#.j5:^tzi3v^T^(^^( 1 ) 
[^1] 



vop, -[1+-^) Mam < < vop. + [1+-^] 

1— e' ' 1— e* ' 

Ri • Ro« ,^ , _ , « » „ d 
- = (Q+Cs^+Cs. ). Ri= 3 
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m2] 



Roff 

Vopt =Vcom 4- (1+ ) ( V»st - Voom ) 

Ri 



(2) 



[If*] 



4] 



(2) mefcoovfst (T^fs^. HuisMM-f-e£mmfi<7)<h (9#^>(icoi£H^-^ 



[If 5 ] 

HuiE^ (2) icie«<oVfst 



M^m < mt^uwm m ^ ^ lEi^tt ^ ^ - a ^ ^^i^ 

wi\.z'^< mttm^m w\ ii-h^j:^ %m\i ^ - a r^i is ^ mm^^ t < 
mm(0'&'^<r>mmmMn.^hi- ^ t ^mm-t-r :hmimz \i^%m<ow.^u 
m^m 6 ] 

iiM(omi^r-^i<zn}z^ir^mtm^um&(DmMm^wo [v] 

(3) 



T- ^ iritis 1" 



Vsig — Vcom -h 



1+ 



XVo 



(3) 



rm^^^ (4) 

[1^4] 



fsig 



' Vcom — 



1+ 



Roff 



P'c 3- 



XVo 



(4) 
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i iitf ^ t i:!\m t-r^ m^m e izum(om^mm7r-mw:<DmW]yjmo 

Mmm-^m'^^^iEmiim-^nii^(om^iza. mti^ (a) t^^^n^^t-^se^mfi^^f 

mzMmm-^mmzmuL. 

Mmm^nim'nmmn^nm<7)m-ki'Zii^ mm^ (4) tc^^tt^M-tee^mf^^* 
>L^i: Lx. Mmk^o^mm^M^Ltzmm^izan^ km(omi^r-^^znBLtzk 
m o mmmmmomii -tttrtt t mutm^ ^ n k j@ om^s * Mf^s^ fai $ ^ 
t^^M^K^t^epijn-t^- <!: ^ k^<DMmi^mzm^ML^j:ij^h^x<Dmmi^zpjxm<D 

[fs*]^ 9 1 

^M-t@e^««M-^@s^<7)i#^tc{±. mmm^M'^mi^Li . mm^ (3) 
07"- ^ icitit. t k m<Dmmm^m^mitL<Dm^mtmmm^^j:miiiz l> 

^m^W.WimitL'S:^'L^t LX. mt'ik^(DM^m^'S:M^Lfzmm'Pl<zi3n^km(omi^ 

r- ^ ^ztmLfzkm(D^mm-^mwinii(D^t^mtmi2n^^m^j:miiizir ^ z t^k^ 
<7)M^mm^i<zm^ML^j::/)^<b^x<Dmmi'zmm<Dmi^r-^ ^m^^ts^t ^^wmt-t 

itmm 1 0 1 

HuiE^ (3) Rrf^ (4) ^^K%?.m^ixx^^^mmm^Bmj±<DmnmvQ myr^^zm 
mir^m$iWL^mmj±ommu<D^^tiiZiiiLxmmm^L<iiRmm<Dmt^miii^^^m 

[tmm 1 1 1 

frie^ (3) Rif^ (4) '^Ktim^tix\^^^mmWL^Bmj±(omii^vo mm^ 
(3) -eti. iEmi^yi--^mmizis\^^x. mmm^Bm7r^'^m.^zioi^f:hMmm^L<ii^ 

m^m 1 2 1 
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1 3 1 

mumm m ^ ^ min mm^no i^Mm mamM ^m^^L. 

m^m 1 4 1 

1 3$im<^m^Bm7rsmmo 
im^m 1 5 1 

imMm 1 6 1 

^^xj^m^f\-^'mMM'^(^^^(D^mztiih xn i^iem$n-r>/^-5>c<h^#mi:t-^w* 

[f»>RS 1 7 1 

±MJiJ.T<7)^mtLT. n^fm^ij#g<7)®^tz gSf^ $ :M ^ HU f EPT M h 9 v ^ ^ O y - v^. 

^^-a-t^. n + HTm?ij#g<7)®^t;iei3:$ti^^i^ h 9 > ^ ^ - ^mmii^mm 
^w.f^xii^j:\^^myf(7)m-^mm<izmm^ti^ J: izmm^ti^u^^^-r^^it^wwit 
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im^m 1 8 1 

[ii*:^ 1 9 1 

it j§i|i^RM^o«^{tc^|^^^oiii§^^RM^ ^^i-p^p testis 1- ^ MM-t 
^miS:^ Vspso i: L, Vs,n50 t AVft=^^^ (5) 

AVn=p^^^°+^^"^°^]-Vcom (5) 



-AVft) i 19;^^ vMti: L. :ftm4#-^@e#tOBulE-^mi5:^> miiCVsmso - a Vf t) 

Ift*«2 1 1 

Vspso L> ftSttM^ie^mfi^^ Vsmso t Lf^j#^tc. trifimt^r^t^istt^ 

[if*]S2 2 1 

|6]mSmi4Vcomi:HufEmf4Vp<7)#p (Vcod + Vp) i iQ^iv^t^^^'L^*!: L-CigSb-f^ ct 
11**]^ 2 3 1 

«^ 'f^ffl 1- ^ ^i^B^H m£E <7) IE H i3 tt ^ it ^ Elt^ is V ^ T . 
^mf£^ Vspso t L. :^aM^@E^mf3:^ Vsmso t AVft^^ (5) (^liiiLfc^ 

^tc, mrieiSitK8Ktc;fett'2>iE«i4#-f-ee^(^mfi^, mfs: (Vspso-AVft) J:i9;^§ 
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mmmm t mmmmm izmm^^2 ^(om-^mu t(Dm<o2 o o^^^MottTs^m^ l 
im^m2 8] 

i$mm2 9] 
m^ms 0] 
im^m 3 1 1 

mitL^M\^mmmuii}^±<Dmi^Lt-t^mmx^^m^m2 s K«o?KH^H*^^go 

lft*:^3 2] 

m^Mmmi^iiEm^m-^mm(D^wmm<Dmiit-r^mm^^n^m^m2 8um<Dm 
umm 3 3 1 

^<D'mii:^m7Fi<zitmir^m^^^mit(DmybmiiLt l. mt^m^n^m'nmmn■^■m^^ 

[li*:^ 3 4 1 
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[0 0 0 1 ] 
[0 0 0 2 1 

[0 0 0 3 1 

1 1 #^ 2002-182619 -^^fg 

[0 0 0 4 1 

^mm. -^Wikt^--rz>) ^'m.^um(^')-^Wiwmmxyu-M.m'mk 

^-r^ CI 1 i 19 . %m^uu<Dm,itL^WiKm\^xmn^(ommn.m(om.^ifi^m-f ^ ^ 

[0 0 0 5] 

mm^L<ii^Mm^mm.LxAm<DEi,z^^x^^j:^^x')K-r^^t-^^x^fj:^^o -eo 

y -7 ;^7t:^^o 
[0 0 0 6] 

±fEo;t*=fc3ss;6^'b. wL^Bm<D')-i7mmi^xtfT^f-^y'm^<D:ty')-^mwLmm 

mmmmwm m^^imm) <Dm^B^^^)i^^:m^^fzm^m7^mmizmh-r^ ~M<Dmm. 

(o^mi^'^m^m^is xzfr^y^^ y^mi-imm.Lfz-yj<7)mmzn\^mm'^Mf^ l tz 
, B^ii^m^i!! (ipss) m<Dm^B^-^^^)^im^^fzm^Bmmmm.. t<Dm(o^^(DT^ 

tcisv^T [mmm.mtH\^mm(7)mizm^B^i:mw} ta. i p sstci3v^T{±-:^(^^ 
m.(omm'^mtn\^'mm<Dmi<zm^Bm^^^^-r^zt i>±m-r^o 
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[0 0 0 7] 

^ tcigffl $ o 

[0 0 0 8] 

^'M^SIt«i&^f&v^L, lEidil^m^ 6 0 H z J: 0 ^> +^tcjg;v^jglr^l:ic LT^{> 7 

[if M ^ ^ tz ^<D^m 

[0 0 0 9] 

mtnm\iyi^--i^mmi)^^s.i,zm^^^fi^x^i<z-r^o ^hi^z^ ^:hyv-i.mm\z 

idiy^mtt^nnnmn^i^ ^i^^iL. iLmm%miU(om^(r>mz^w^Mz. 

[0 0 10] 

f\\ii\^^zm^Ln:f3m^zm^^fifzm^<DMmi^t. m^MWit^^^m<D^^^ 
uiizmm^ntzT^f-^y^m^t. t^t^^ ym^f-xmm^ti^mmmmt^ -n<Dmm. 
<D-yj<Dmutfziii&yj(Dmmzmi'fhti. mmm.mt(Dmiz-i^^um^ikWLfzM\^mm 
t . WL^nm iizn L xm^\ izmm ^ i^tz^wmm t^m-r^ m^^'^^-^)^xmm. Ltz t^t^ 
•/V h u y ^ xm<Dm^m^^^mx^^x^ m^B^^^)]yiizm7j^^ti^mi^<D i y u-am 
f^* 1 yu-A^(Dmmr-^^mM,^^^-)i^izm^&'bM^mmt. m^mr^^zm^fxm 

m\,zi^^^^xm^m.iiLi)-hi^m^m.mzmtir^t^\,z^ ti\p\mM%iiLiy)i^^\^^%\iL<D^ 

m^z^^iEmmmmm(ommf^^zii\'^z>m±^mztmmu'm\^Li: ^±^< ies 
'&.m^w.u<Dm^ (Dmzw.m.^ntz. Mmm(Dm.^-h^M^mf^\.zii\.^xm^m\iL-fy-hf^ 
m^mmzmt'T^t^i.z^ ^ti^jmsm^ij: ^A^^^^'mw.<D^m\zh^Mn.m^w.m.<o 

[0 0 1 1 1 
[0 0 1 2 1 

[0 0 131 

ii±umLfzx^iz. ^^mizxtiis. mmmmm^i&< Ltzm^^z^^-f^um<ni^ 
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[0 0 141 

mmi-^mmmxit. mmmt}:^''j^^^<£^^mm-^^tLxKmmm^Bmmu^'^m^K mm 

■T^y'mi^tLXltmmhyyi^^'^ (TFT) ^fflv^, It^^^moli^liNXM (N 

^mir^m^^xi>mt>^j:\^^o ^h^z^ v ^ ^mi<zw.w^tix\^^^mm<ofmi>m7E.L 

[0 0 151 

h vy4y<ti,^^ir;b) 12 6, m^m^^mmi- ^m^w.^mmm^ mr. v->^k 

^^^1-^) 12 5, mm^^X^^::3> hn-;i/I C 1 2 9, M^r-^'kmm 

-5) o 

[0 0 16] 

n 2 {i m^B^^ (Drmm. iz ^n^-mmni&<^m^'S:Mm-r^ mx^^o m 
2 ti^-r i d m^nm i o 9 1 mmm 1 0 s t (D^mui^zmm \^yv7.9 (tft) 

1 0 1 z^^l^tt "btt-cv^^o ^(omW. h 9 > v;^ ^ 1 0 1 i;t±±1iy#»/N°y K 1 1 4 /O^'^^^ 

$ttTv^^o ^#*±fflij^'?-> Ki 1 4 {i*i-f6]m«mfeti^mi£t^*'5'^ise^i 0 etc^ 

^$ttTv^;|>Tffl^*/^••y Ki 1 3 t-e^##S^?F^^LTv^;&o A \ ^(r>mw&.<r>WM 
m^x^^M.^Khm%mM {\Xr. K^Wmt^'^^-th) 1 1 1 fi;^;i/-'-^-;n 1 2^ 

ii tTJlfe±ilJSS/^°•y KI 1 4 tiM^i9c$tirv^^o iTt^ M^msi 1 1 <tf^M^m^ 

1 1 1 t^t[p]L-Cf^fiS<;$fL7t*d-fn]m®i:-evS:H^)i^^<^. — o (7)11^^ Hit T---^ 
KI 1 A iLX'm^W.m.l 0 9 0®tt:^f6]tr:t-/-^-9 7 ^ LTKM t/>::^^i: L7t^)<7)^ 
g®^±<7)iii^ms 1 1 1 (±l^*L-c^'i)o 

[0 0 171 

mmnm 1 1 1 ^^li h 9 > v;^ ^ 1 0 1 75^^t;s. is^ms 1 1 1 o-f^tciiMi-^ i 

BUt::Mm$-^x -'!7'm:M.(r>^^^m<:^tifX%ho ^h\z^ m2\Z7f^^fi^mz^ 

nmv^y'y7.9 \ ^ \<DMLm.\t^ s^t^ee^^tt^^Mh^^v;?.^ 1 0 1 (dv-t^m. 

«1 3 1 tc^^^^x^M-^BEi^l 0 9 i:M#^ttA.-e^«-tee^l 0 9 hlxtWWtZWM. 
^^Tv^JSM^SBH 1 0 9 *t;iiM-r^ i 9 t'l-'So -OJ: 9 tci"^ ^ <h-C\ 

la^msi 1 1 ^M-^sE^i 0 9 tm^ib^v^i ^ tcf^Tj^f?. ^Mh^^v^^^ i o i 

^n%Wm \ 1 1 *t::'fiM-r'S> ct 9 t^SSiEt-'i) i 'ff^iS^l 0 9;&-^0® 

\ 1 l'^<o^^=^^§'oo^Mb7>'v:^^ 1 0 \<r>it')-'!7^^^n^^^t.if' 
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timm^±(oMm ^j:m^-^'Mfo^ ^n^mm^M mMm^<^mm^j:mt-r:mf$L $ ms^o 
* itm h 9 > V ^ 7)Msgf ^ J: 9 @e© L r ^ 7t - m^rLoii^ ^ c ^ ti ^ 

'j7.^i)^Tm. m)ie*mi4osMfB*t-e?F^^$^^m®^55-off'*tC'fiM-r>2) j: 1 uses 

10 0 18] 

US {±1112 OA- A' m^^^fzmm(^^Mmx-^ho ms t;^$ti7t i ^ t^, 
{tif^Tsmm 1 1 9 A±tcff^;t$^x^^7fe^@£^ 1 0 8 i^zm^^tii>r- hmu I 3 0 t a 
- s i ^mi^-m 1 1 5 tm^m^^i o 9 i<zmm^ti^y-^mmi 3 1 1 ±1slJ^M/^° -7 f 
1 1 4 ^c^^l9c$t^^ Fix-r >m® 1 3 2 <h^"- h^itmi 2 sj^^^^^^^tmh^^v^iS^ 
1 0 1 tmmmvyyi^^i^ 1 0 i±iiffM$tL/i^F^i^#tMi 2 2 ii^p^i^MMi 1 2 
±(cf^^$tL^cSMms^^;ta*iii^mM 1 1 iyf)^hmf^^ti^o tfz^ mmmi oe 
RtfTinmi^^ y F 1 1 3 h mm 1 3 0 1 iwin-e^ 0 > 119 ±KMf& 

^fi^o F 1 1 4 {±M-^@e^l 0 9 <l:|5]g-ei)^o 

[0 0 191 

mmmmmi 2 2±tcM$t^/^®*m® 1 1 itiyosffifi. Km^t^mm-r^fzi^K 

-r^^-^^^^l 1 9 AtcM|p]l-^iP.ijo^ffi±n:* 7-7 ;i^iS' 1 1 8:^mm^fi. -eo 
±l^it§gm®l 1 7;6^~M$tLTv^^o ifz. ify^m^l 1 9 B O:^ ^ - -Y ;i^^5^ 118 

[0 0 2 0] 

m 4 {± ^ji^j is -i) m M ^ ^ -iaa^H / ^° >'v <D TT^-tm^mx ^ i> 

o lll4tci3v^T. h F^-r/^'l 2 60_hSo^M^^ Hf B t WM^, T^olft:: 

BtftcotLT. 2^fS. 3tfa<7)^s@E#t^-r^o y-;^ F9^^^~l 2 5 0:£S<7)'ft-f-@S 
^^l^iJgtL. M^. 7&<7)^iJirjitft;otLT. zmS, 3^iJiO##@E^ti-So 

^ y'mmi>zmm^t\^^mmnm'^mir^mm'^ Hf i?ij#so®*i 3 5 1 l. mmm 

i^-e. n {± 1 y.±NmTo^©c-c^ f). m{± 1 m±MmT<7)Si5c-t^-*'2.o M-^se^om 
M+ ims(Dm^^mtms<Dm^nimzmm^tixy^^^o ^*@£^<oi^{±N^-e 

^'ft<DmMizmx^it^W-B h y y 7^ ^ <Dy - y^mWi. 1 ^^"bM^iJg s -eo-^^-rn 

mhyyi^:^^<Dv-y. mm^i . 2 i!)-hM+ im^ tx<D^ M'tKom^^imzm^m^ 

I 0 0 2 1 1 
[0 0 2 2] 

[0 0 2 31 
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[0 0 2 4 ] 

[0 0 2 5] 

[0 0 2 6] 
[ 0 0 2 7 ] 

[0 0 2 8] 
[ 0 0 2 9] 

[14tcioi/^r. " + " |B-^75^^#;0^ti,Tv^^<t^iE^{iiEatt^S^@e^-eab 19 > "-"IS 

tix\^^:hmmiim^^tti^m^Bms.<7)mii:^^iEx$,^ ^ "-" iE-^:i>^^#/&-ttTv>>g>®^ 
v^T, 1114 iz7T:Lfzm.i^z-<^(Dm^nmmiziEmn.m^nmtnm^m^^^:^'^js.izm 

M:0-S2HO7 'J -7 ^^^t i ^v>J; ^ -2. ^ <!: 5{>^ ^ ^ o 
[0 0 3 0] 

n 5 ii^mm<ommm ic^fe tt ^^fcXB f^ t;^«-^@E^t;ffiiftT'- ^ ^^m-n yjii^(Dm 
mmx^^o HuieLfcSBiat-iBv^T. ^^^7!<zi5if^ims<7)mm^^^Mv\is(Dmmizm 
^i^^tfti>^^ mi^T- 9 (Dm ^ (omm i,zm^^tti^^^ m^r- ^:^-hmi<zM 
ms<ommizm^&tfi^^^mi^r-^ txi. di, D2, ds, Dut^^jut^ 

o y-^ K■7^/^'l 2 5tC^-r'2>M'(icO>^';-fe;l/^Si, S2, S3, — , Sut^^)l'-r 
^„ ii-eti. j 5: 1 jy.±MJiiLTO^?gci: LT. j ^iJB (^#-f-@ei^lCl4p< ^ U -fe ;u S j iZ 
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[0 0 3 1 ] 

I C 1 2 9 -C-iiiftr'-iJ'$E^^fimi-'2>o 
[0 0 3 21 

HfflEOSBWJT-fi, 1 ^-hMmStX-<Dm-^mm^V-^ Vy^^<l 2 5 iz^m^tiX 
doeEH^Jt^iJv^-C. 2 ;i^^M+ 1 ^iJB t-e<7)«-^@£^=^y-;^ K9^/^* 1 2 5 

[0 0 3 3] 

-r^lf co-en Woli#t::@£IS$ft^liM h y yiy'^^<7)y-7.mm-A^ 1 /i^'bM^iJg i-e 

m^^^^itx\^^?>mJ:m^^zii^.^xt. m+ ims<Dm-^mmny^m<Dm^mmzm 

^$nrv^*i(f\ r7yhn-;HC12 9 ^ 'J -t ;l/-\Oiii1tT'- 0|5i2l^a(l^i9-r 
[0 0 3 4 1 

^ij#g<7)®*<7)^iffi[5]j^oife0jiii-e^)i9. :^mmmxtm^ti^m^B^-^^-)i^ 1 2 4p^6n 
m5'>J#s<^®*<7)^Sj5^*^i"o Hie i::i3v^T. 1 0 8 tm-^mui 0 9 0^^ 

Ui^mmhyyi^^i^' (TFT) 1 0 1 $ ti. ^ <7)|f )1 h 7 > v:^ (TFT) 

1 0 ixmm^ti^m^mmtHMmi o 5<7)rairtt#$n>5,fl£B^Hf±?^^ffi*iLi o 2 1 

wL^B^m 1 0 3 (omm^xm^ti^o 1 0 4 1 1 0 (±M-^@E*^t 

M h yy^j7.^(D')-'^wM. 1 3 3 ^m^m^^mhfzmxh^o 
[0 0 3 51 

m 7 L 7^^^^«^.{i. n @ (D^^w^wmitLV ^nmrMumxmxh ^ . h 9 v 

mfet^tfpimsi 0 b^zm^'^fitzwi^BmKit. sftr'-^tcf&u/cjjKa^amffi^^'epsn^n 

Vcom tmmm^^^m.^^^m^w.u<Dmi.VsigmK)t^\^x. WL^smm^xf^n^mQA 
Kmw^ixx\^^:hm.mmm^Wi-r^o 

[0 0 3 61 

;:iT-e{±, ±.^LfzWL^B^7y^^W(DM,i^ftf=ii'jimm-)jm^z'o\^>xmm\.^m.mir^. 

[0 0 3 71 

(1) ^KDMcm 

^;lx\ :^MWi^Umir^m(Oy V y ^ (Dm^^^'^^mi^i/^^iirfzi^^z^ y')yti^ 

m^^m-r^o msay) •y:fj^^m<D^m^mm'r^fzio<7)KMm<omm^m(om.mmx 
Mm^m^mi-o m8(7)mmimm (s) x. mm^iRMm (%) =^^1-0 msn^^n 

-SJi^twRmax $>^mi^r-'S^1iZiiLX. I y \y-Ammii^i^^^XK^m-^'^Mi> 

miiE# 2003-3104645 
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^-v: 7/ 



[0 0 3 8 1 

lice] 

Ai = -»"^"> X100 (6) 

Rmax 



[0 0 3 91 
[0 0 4 0] 

10 0 4 1 1 



m 1 





45Hz 


30Hz 


15Hz 


10Hz 


(TO) 


83 


17 


3.5 


2.8 



[0 0 4 2] 

iillSfi^ U -7 ;^g^Jg (%) -e^^o >rOi«M(i2 4^75-^ 5 5M<7)6 At^^LT 
PI i: ;^ >2> 7 'J y *5iJR60^*^1i^«L. ^^Il^=^ii^®^-e^$;jx;g. jc^ -v^--(7)_h|5| 
y :^7§i;SOTPI^^1-o 119 tc^^^fcJ: 9 1 5 H z J^T0 7 l^- Ajglr^^tc^^ 

[0 0 4 3 ] 

m^wc^n 5Hz<Dm(7)^^m.tfj:^yv y:f7^Mm<7)^i^imi3.5 -e. yu-Am-mwi 

75^4 5 H z <^B#0^^|5It ^^5, 7 ;^??iJ^co¥i^'fg8 3 tcib-^T, ^^l^/h^ '^IfiiC't 

0 , 6 0 H Z -e||Eitl1-^^'^(Cjt-<TMfl1Jt^|Kl.^:^^^±5i^^'5.o 2^:i,#^JC7) 

J:^^^^^ 7 ^-Ajl«75^'3 0 H z , 15Hz, 1 0 H z "7 l^- A^V^IS: 
^ 6 0 H z J: «?ig:v>^-/!fei!cT*IEi&-r^^^t;. ?SH^H^^^m(7)#ik®«^0#O ^ .y :*5^ 

[0 0 4 4 1 

ttiliE# 2003-3104645 



mm 2003-355776 ^-v: 8/ 

ymr-$>n. n nmm^ s om^ ii^^ $ n m^mi^<7)w.itL v s i gi» om-t ^ iesi^ y 

^MmmtL. i#@ ( Hi 1 Jiil±N- 1 JilT (7)^15:) fc^^i-^^^K^^^ i 

miiL^^^hm^^M^nmt'comiu. (Vgi-Vgn-VgN) o^-y < n^Tm^ij^gon 

[0 0 4 5] 
10 0 4 6] 

miiiBii: 1 m-eab 19. 1 7K¥^r^r <h tist±M$s-t^ i HElE.iEiiicoMttR$giiii$:N (n 

[0 0 4 7] 

^iffLx^ mmumi)^'^nx\^>^vimx(Dmm mmmti v na>(7)^miiyt^f^'^i<^^ t^BW- 

[ 0 0 4 8 ] 

>xi^z^ mi ol,zm^rL^^wmml^zis^f^mml'zmLxmm-r^o ^^p^pji^fi^^^'^ 
V ^ xmmmt} ^tar^tzibKu^ ^wm m ^ m-^ ee^mfs: ^ ^it $ -it ^ f s ^> ^ ^ ^ 
M^mmx n^<-r^^ti,zX'oxyu~Amm^^<ir^(D^mt lv^o m^it. y v 

, ^^fl«F^^ia^fO-7U-A.^F^i:|WII:: 1/6 0#t ^^^s^Fb^ ^ 3 / 6 0#t -T-i) i 

(Dmw}i<znLxnmi-t^'iL^m:^^i>^o 

[0 0 4 9] 

aiiE#2 003-3104645 
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9/ 



-rm 1 1 Jb^m i a ^fflv^ri^ l < tfeBj-r-So 

1 0 0 5 0 1 

:^ o ^ o {± [6] Sfi V c o m o T V ^ .2, o 
[0 0 5 1 1 

[0 0 5 2 ] 

tymifiRoff 1 0 7 tmm^m^tmmm'mmm<Dw^m-mcsd i i ot-h^A:^mm 

mmmmum<Dm^^&Csd i i o^-h^j:^m^mmm^zii^ m^amjcRi i o 2 i:mB^a 
#MCi 1 0 3i:mf#acstg 1 0 4^^h^j:^mmm:^^m.mizmm.^tix\^^^o mM 

O^^^aCsdl 1 0;6^'b^^afe^iJIiIiE&;^n^^$tLTv^^ffiiJfc{±;RmBJl<5^^."^.<7)||f5ti*t 

om^^^iil^C-e^^o ctoT. ?tH^B^»Ci 1 0 30MS<^mfS^75^'^iilL^v^J;^ 
[0 0 5 3 ] 

fzm 1 2 tc:^$tt;?.|ll^tl!F'lffi-e*)>l)o 
[0 0 5 4 1 

(D-^y^^Roit, WL^B^^Ri, j^B^B^aci, ^Mm-m.CstzWmi.mv sis^- 
^m^BW:m,^m^xM< Lxii. WL^mmvicii. ^(Dmommw^si, mi,zmmvy>y 
7.^<D:^ym.^Roif 10 7)^. TOMVsigm-Vcom kz^^Lx^m-r^o tj£o-C. 

[0 0 5 51 

m^^-t^fzi6iz^mi-^o vt^x. mi KD^si^mitmi 3<Dmmmtmmi>zfj:;ho 
mi±.vic<Dmr^mtii. (7) xm^ti^o 

[0 0 5 61 



miiE# 2003-3104645 



2003-355776 



^-v: 10/ 



mi] 

dVic Vic , Vsigm — Vcom _j Csd d (Vsigm — Vcom) 

dt T' Roff (Cl+Cstg+Cs<j) Cl+CstgH-Csd dl 

Rl • Rotf ,^ , ^ , ^ . (7) 

' ^ = p_t_p (Cl+Cstg+Csd) ^'^ 
Ri+RoH 

[0 0 5 7] 

^ (7) ^^^mmj±y\c<7)mmmt^m^^fzi6izii^ ^ (7) (D^^mmimtm 

t:b^^ (7) ifj^^o 
[0 0 5 8] 

M^Mmi^zioy^^xlt^ (7) ^z^itt^xm^BMS-YicitMitir^^K m&K$immino 

[ 0 0 5 9] 

■^13. ^.nm?^^zisif^mmi^z<^\.^xmmir^o -m^mmf±y \ c<7ymmmitii. m^MWi 
i)mM<7)mii.^miir^m^ii. ^ (7) -e#x. f>ttr v>^o t^^oT. ^^m^mmk<7) 
^nmmiz^i'^^h m-^-^rn'mitL ttm m^mma o> ^SB^B«)EVicOB#F^^<b^?Px.^7ti6 

vico<7)^i4t [5iD-r#)'2>o ^ibtc. ?SB^Hmi±vic<7)B#rBi'^<b^}inx.s/^a6(i{i. ^(7) 
(Dy^^Rmsm^ m^-mmmiitM\^mmmit<Dm::^mm^zmh-r-^xi$)^£^m^^^ 

f3:^-^ti-r-2>i<!:-C'. ^ (7) <7)^mm 3m<^§m. 'ot^^m^^^zx;bm^mm<D 
9m'^n^^^t:i^x^^o Lfzifi^x. ^^mmiiZio['f:hm^w.m.m\tL^-^^z'r^o 

[0 0 6 0] 

unm m -s M^se^mfs ^-mz^^^tx\ n if m^ij# a o ® ^ co^^^t,^ f^i 

i3tt-l>InI«&*T';i-(±|lI 1 2tc^t/v:iii9tc;5r»). f^a^miE V i c OB^F^^'ftti. (8) 

[0 0 6 1 ] 
[i^8] 



dVic 
dt 



Ri 



r — 



Ri+Ro« 

Rl • Roff 
Ri+Ro« 



(Vsigm — Vcom) — Vicl 

4 

(O+Cstg+Csd) 



e 



rt/r 



(8) 



[0 0 6 2] 

mfiE#2 003-3104645 
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^-v: 11/ 



ti^o ioT. JiJ.T<7)|Ji^tci3V^T{i, Vici = Vico t •t'So 
[0 0 6 3 ] 

[0 0 6 4 ] 
1^91 



Vsigm — Vcom+ 



r . Ron 1 



XVteo (9) 



[0 0 6 51 

i±i±, itii^s!FBT(7)ii:f^o?SB^Hmi±vico (om^tm l^^o 

[0 0 6 6] 
[0 0 6 7] 

i^mhtRzf. mm v y 7^ ^ <d^ y - ^ mw^^^-n^ ^nn^k ^Mixmwz.'ii -dx^^^ 
>5.^i^t-e*o^ nm.vyyjy^9Rxf^ wi^nm-^^hti:i>^.\,zt -oxM^ti^n^tiitm^ti: 

[0 0 6 8] 

Roff 1 0 7 ^•faB^H^(±it:^iJ(3^ic$tiTv^^o ^(Dfzib. wmv y y ^ ^ ^ (Ori- y ^) - 

^ w^\.<Dmim.'R xfwm vyy^jy^o^y^)-^ m%<^'M.fi^:^n t . W-^B ')-'^ mn. 

Cstg 1 0 A\,zmx.0:>fLX\^^^nmmtmt^1r. ?SH^HmEEli'^<bL^v^o im^z^ nfir 
Vsigm;^)^'5^ (9) Oji^ii^t^. mi 2 tc^L/c^®^<7)|llS&^ 7";vtc ifLfS^^M h 9 

[0 0 6 9] 

^ F^ d3 It ^ ^ t^^i^ $ tt;?, jt-^se^omfio^iii t mit^se^^oiEiii^v* o r 

miiE# 2003-3104645 
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'^-v: 12/ 



[0 0 7 0] 
[0 0 7 1] 

'Dm^'DjEm^om^mmm^TFiro KmmiiEmi^<7)m^mm&Yicp (omwi-tLx 

d Vicp <h >fc-?)o 
[0 0 7 2] 

mi4Xn. dT (Vicp) /d Vicp{iMtt<^?^H^Hmi±^^'Vio^^x.^ t,%^tC:>C§ 

Y5oni&t^^i>o mmi<z. ix-A,^F^t;i3tt-?>sit^<^-^B^Bmm^#i±^^-r^* 

o 

[0 0 7 31 

y \y-Ammzi^\,'i:bmim<^miKmznLxm^ o%<7)sw^^^i-?SB^Hmi±ti. #-7 
j^mmzi^^'t^ \zn l t^^j 9 0 % ^ ^i-fKB^Hmffioiii&f k 

^mii^^ B.mm<omxmzn\^xm\ Q%<DKMm'km-rm\i^r-9i^w\^x\^^hm 
m(n>m.^n.)±-i-mz-r^m^w.m'^mzii^ B.mm<r>M-xm^zn\^xm^ o%<r>mm 
^TT^irmi^r- i^w\^x\^^^mm<oi^^Bm.i±^-'^\,z-^ ^m^w^mm^t <m 

miiE# 2003-3104645 
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^- V : 13/ 



10 0 7 4] 

jo 1 ^^.^ ^fz^ (DUiiK 

7j^mm(DKmm<Dm:kmzM Lxm 5 o% 

[0 0 7 5] 

185:1 01 



izmmmtixmmx^. ^ 
'mmiz-mm<Dmm^^^ X 

=^ Vsp t LX. Vp 

(10) ■C#X.'^>tL^ 



Vsp — Vcom~l~ 



1 + 



Roff 
Ri 



XVp 



(10) 



[0 0 7 6] 

•m^ums.<DmmutLx^ Mm^m^m^<D^wmmi<zisif^miiVs,.it^ d d 

x^^hi^i>mx^^o 

[0 0 7 7] 

[mil] 



Vsm — Vcom — 



1+ 



RoH 1 

R, J 



XV, 



m 



(11) 



[0 0 7 8] 

-c^^v^L, fi^^e^tc^f oT^f>^v^c> tfz. ^m^mBimmizn'^xi>^\^^o J':j.±oj; 

^ ^tlEi&lcio-C. HI 0tc^$tL;^:J:9=5^^^JS^^?^^#'5)it;5-'t?^. *,fbo§<7) 
[ 0 0 7 9] 

mi 5 ii^mM(Dmmmizim ^wL^Bm7j^mm<D^m^^^mmy]m'^mmi- ^ ^ < y 
^^mx^if). iEm^yi^-^mmtnu^yi^--^Mmiizisif^. n=ffm^ij# @co®^m 

±m<7)^wMmKio^^x . ^^m^mWi<omii-^^m7^^t^fzmM^^mi^Vsp, Vs.:()^h± 
miizM'^m^. mm^mB^^h»i^Lfzmm<D^^!B^mmi. mi s^zTr^^ti^x'jfj: 
yu-j^mmizmmLfzmimmm't7r:-ro mi mi o tm-n^ami o tm- 

[0 0 8 0] 

m^BmTT^mm^z^^^x. u^mmi^za^f^hm^M^miiLom^iom^^^iz^ M,i$^i,z 
mMir^o ^^x. $)^yu-Amii^^iHz<D$)^iyu-Amm<ommmm<Dmiim. 
mM(Dmm^ if) t-fho my ^^-^m^&m^^-ro yi^-^mm^nzi^i^f^ 

aj|iE#2 003-3104645 
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^-i^'. 14/ 



Mmisimm(^w.m<Dmmmmm^^^\st t-r^t, a v(f )= i Vfst-vist i x-* 

-So #ilili*^B#tzi3V^T. A V(f )7)^~*^jitJ: 19:^^ < 't^ K^-i^&:^^PMB.ll 

A V(f )=^A V c (f )t1-^o AV c ii)i^^mii^mMt\i^^o 
10 0 8 1 ] 

A V c ( f ) LT(±, ^-f ?SB^H^^°^-^^K7)EM^<7)?^B^BmBE^m4^yiJS 

1-'?)o ^13. 7 ix- AiHr^ic;^^' f H z com<^^M§.t^^^y V yiJ^^Bi/S l c 
^fi\ztm^-t:bmi^(D^mm.i:^T c{i)^^>^^o Slt^Rmax tcistt^ATc (f )ii 

10 0 8 2 ] 

ATC (f ) = (Rmax-Rmin) = A I C (f )XR„ax/l 0 0 Wl^b^^ )^ (DK%-^i^<nWL^s 

/AT^*i6>5)o AVic/ATJ:^). ^I^^Rmax tcjstt '2)SW^<7)^t!)^it A T c ( f ) 
*>f£«f '^.fi^B^HmEEOCTffiA Vci A Vci ( f ) = A Vic/A T X A T c ( f ) LT 

*i6f.tL^o 'e<7)jiSH^Hmi±<7)'^tt<iiAVci(f )^Ba#m^5:^iilfiA Vc(f )i:LT^^-r 

10 0 8 3] 

^^tc, mi 4 t;^$tL'i)>K*f^<^jSHimiE^K#14tmrfE*l t^^^^'&^W-AjS^ 
iS: 1 5 H z 0-7 7 :^^J50lt^|5g3 . 5 i)^hi^ib hiXi,Km^2 3%(Ot^<D 
AVci(f )<^1i{il 5mV-e^^o 
10 0 8 4] 

Yic<Dmmm\:iiTti^ (12) -e«$iL>5>o 
[0 0 8 5] 
imi 2] 

Vic (t) = (Vsig-Vcom) (1 -e"''' ) +6*^ (Vfs|— Vcom) 

' (C+Csig+Csd) (12) 



^ Ri+RoH 



[0 0 8 6] 

^<Dm^. Vistfi^ vist = Vco«. + Vic (t = i/f) -e-^x.^^. AV(f)i±, 
AV(f )= I Vfst- Vcom-Vic (t = 1/f ) I x-^x.(bti^o ^i-e. mTco|5£§g<o 

(13) X^«1-^o 
[0 0 8 7] 
[^13] 

Vopt=Vcom+ (1 + -^) (Vfst - Vcom) (13) 



[0 0 8 8] 

AV c (f )^A V(f )= I Vfst-Vcom-Vic (t = l/f) I 9 t3|Ei{i^ 

[0 0 8 9] 

^^ii^^ratci3tt'5)KM-^ee«imfiiVsig75^ Vopt&.±om^. my) y^^tm^^ti 

ttliiE# 2003-3104645 
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^-v: 15/ 



[0 0 9 0] 

185:1 4] 



Vop. < Vsis < Vop. + [1 + -^] 



1— e 

Ri • Ro« , ^ . ^ . , V 

rh::r^(c.+c..+Cs.) (14) 



[0 0 9 1 ] 

[0 0 9 2 1 

[mi 5] 



vop.-[i+-^]Ay^<vs^<vop, 



1— e 

r= 1 (C+CatgH-Csd ) (15) 

RiH-Roff 



[0 0 9 3] 

itcx. ]y-Amii^WxWiW]^t>'X^^^m.^B^^^^}^<D^^m^iiZis^^x. h^y 

o 

[0 0 9 4] 

[iici 61 



Vop.- 



1+^1 < VsH, < Vop. 4+^1 AMO 

"1 J I Ri J 777" 

1— e 1— e 

Ri • Rott 



RiH-Roff 



(Cl+CstgH-Csd ) (16) 



[0 0 9 5] 

^ (16) (Dmm^^ib^Khfz-ox. ^^mm^zio\,^xm^w.w.mht'Wiii-'f\ \ y 
v-Ammo:>^¥m^mm^x^zii\^^x. m^w.^n^-h^-^xh^t^^^^w^^ l/ctj^ 
M^mm^zii^^xm^m^^n.mt^'M.<Dm.i: 1 19 . $ <b \izmm^±-^fxmum^w.mM^ 

[0 0 9 6] 

ffilE# 2003-3104645 
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^-v: 16/ 



^IZ^^-r^o L:i^L^j::^^h. i^B^Hm/IiC^t-r ^^Nf.f^^-^lt^#14^#«i-^ t , 

Vsm ilZ.'f' 

10 0 9 71 

fc^^-r-S. - ^75^^-^-^ 6 OH z J: O/h^ v^|Ei!j;g|r^®c-e,|EK)$nTv>.i>-<SH%^^^E(^ 
t ^<DKMm<^m^amf±i^^^t^t'mcx^^(DX\ m^Ltzm^my^^-^ )^<7)-m^BmJ±m 

^^<7)mmijmxmmLfzm^^^i<zi3\.^x. m^my^^-^j^(om$^m(DM±imznLxm 

{i^ Vcom — Vm t 

[0 0 9 8] 

8J:1fio^Utcoi/^TmB^-r^o Ell 4 J; 0. Kl^im:^^ 1 0 0 rotc^^Mteoj^H^HmJEfi. 
3.2VT% Viotil^J 1 . 4 V. Vso {i*>J 1 . 9 V> V90 (i*^ 2 . 4 VC^^o fxft^^°^ ^ - 
iJ'-^^OJ; 9 '^^it^i-^o ^+f6]mSmfii±3 . 2 V . h -7 > v;^ ^<7)^7®^{± 1 

X 1 0 m^mktmxit 1 X 1 0 ^' nm-^\ m.^By^^-}i^<7) 1 ^ <Dm^Wi 

2 0 0 1 L. 4636// tL. m.^Bmm^ 5 jiimtL. mmm<D^^ 

•m^BMS.^'^l. 4V<Dt^. 0.38pF> 1.9V<7)i:i;0.41pF> 2.4V <D 
ti0.42pF t-f^o iOd^^l^ioV^T. "7 Ix- Ajg^it^^^U 5 H z OJ^^Ho v>T 

[0 0 9 9] 

AVc(f = i5) (Dimi. mi 4 ^zm^^^Rmm<7:>^^Bmj±m^^ty ly-j^mmm. 

1 5Hz<DyV y lJ^m^^h^tt>hfl^Ayc(i ) <7)imi. WLM^nS.-A^l. 4 V (7) t ^ it 
#^2 7mV. 2.4V<7)i:^f±ltj56mV, 1.9V<7)h§ (±ltl 1 5mV<h^^>l<!: ^O^'^^-J^^ 

oTv^;So ^coiif^fi^F^itmoii^il^mfiVfst o{g{±. M14jt^se^75-'b^ 
1 . 9 VOt Vcom+ 1 . 9-e^ 19. 2 . 4V<Dt ^li. Vcoo + 2. 4 T'^x&o Jiy.±0 

ct d ^j:^^<Dm%izisn^m^mf^<Dmk<omm^mmi<zio^ir^jEmmn^^mm^ 

Vsig oi: liio^H^. «2tc^-ro Sfcom-ffio^fiti [v] x^^o 

[ 0 1 0 0 1 



tBtE#2 003-3104645 
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'^-v: 17/ 



[m2] 



Vic 




1.4 


3.19<Vsi9<6.27 


1.9 


4.36<Vsig<6.20 


2.4 


2.25<Vsig<9.40 



[0101] 

cOlEiaiw^^ tLTV^^o 'e(7)3ia{±, -i^B^HmEE^ii^^VsoO^-^lIjott-i) a V c (f = 15) 

fSal^mfit'^ST&^'Ifeopgli CO -e a iiZit^ T/h $ 7t i6 -e^b -1) o 
[0 10 2] 

o V ^ T ^> |Bl;|t ^ i6 ^ i 1 7&^'T' § o 
[0103] 

^(10) Rif (11) t;i3v>T. b 9 >'^^';^i5'<7):t:7jmRoff [n] {±. 
[0 10 4] 

^ ^-e, Vp = Vn.= 1.9 h Ltzm^izio^^b^ (10) Rtf^ (11) t:^^$tL;s>^^ 

ife^+^ii^^s tc^-fo mM'm^Bm&omnm 1 Vsig-Vcom 1 [v] x^^o 

[0 10 5] 
[^31 



m 3 



Ro«/Ri 


0.1 


0.5 


1 


1.5 


2 


2.5 


1 Vsig — Vcom 1 


2.09 


2.85 


3.8 


4.75 


5.7 


6.65 



[0 10 6] 
[0 10 7] 
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MM^^ L < i±KM^^7j^irmm(^Wi^mm.j±.(omiiU:^^ i . 9 v oj^^-f*. ssm h 9 > v 

(0 1 0 8 1 
[0 10 9] 

mi tci3tt-5>^^i^l^i!jlll8&-r-^^r- h K^-f/N'l 2 6 0yn y i^lt^^^-fo 
H 1 6 tCisv^-C. v7 M'vX ^ 1 4 3 tcti, I^Mi: LT ' 1 ' ^ L < ' 1 ' O'lfl^ 

1 4 4 t^m^f^Xii^ . ttitlTy^i 4 4 trti^$tiTv>^N1@cov v;^ ^ tN^co^ 
testis -r-s^Sie^t <^mf5:^ii^«f5:t^ L> uv>^^<7)^^ci^^^' 'O' \iZ.^^i^^\z\t^ 

[0 1 10] 

sbt-hWck-X l^Sffyy- hlEl&M-^yJg (Dy^JU^izXoX^yy V 1 4 3 1*10 

'1' (nmmiifim^tii^o ^(on. ^n^wM\t^mmkmztii^x»^^m^if^-t^o 
[0 1 1 1 1 

v;^ ^ 1 4 3 l*)<7) ' 1 ' Otf < ^ 0 . m^m^^if^^ ^ . -^OSillBlfig^t^ 

[0 1 1 2 1 

v-^.IEitiM-^^4st±Mii:i5l^'ff-^Vsyn^t2,a;t x^xm^^'m'^'^^-f ^ o 

jf-^^s C7)/N°;i.^m; oT. 3 > b n-;i/ 1 C 1 2 9 (H 1 #0.?.) {±. y-;^K7^/s' 

ti-f^o fi.'^'m^wi'ik. w^mmz^^'f^m^wMMM.^'m^w.mz^-T^^ii'^hx^x 

[01131 

i-r\ l^Ugtcov^TlH 1 8 ^fflv^-ClfeB^-r-So [HI 8 {i3)s:|§H^<7)^iffefiJtc:*-;e)>^?SB^H 

mjf^^w<r>%^mmz^\'!^w.^iii(r>mn->}=^<omy^mxh^o m 8(ciEm$tLTv^^ 

mfiE# 2003-3104645 
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-^-v: 19/ 



®ft T-'- ^ ^ y - ^ K 9 ^ 1 2 5 tClSii L fz^ik-^\ n > h n - ;H C 1 2 9 t± ^ ^ U 

^ztm-t^mitL-/)K nmmn-^^imzii. "v. " iztm^tix^^^r-^^zMfZ^ 

[0 114] 

mmr-$)^o mi 9izum<D -va." rx/ -va-" ti. -etL-e-niESLt^^'ftSM-^ie^ 
(Dm^mmizi5if^mii.^^mir^fzisb(DmM'(:^$>^o i^wmr^miiLmmm^ i s 9ii. 
mm "V a." Rz/ "V a-" tmm^ti. ^h^z^(Dm^^Ai 4 o tnmB 1 4 i^mn 

[0115] 

^^^r^t^iJv^T. se^A 1 4 0 tsei^B 1 4 1 iim^^-< y^i 4 2 ^zx-oxm^m^-^ 

^^;i/l 2 4OM-^@e^;6^e>^0l9St$^-CV^-So ^^Sie^^7t^L*«-x./^ii:fttC. =r>^ b 
n-;HC 1 2 9^L< t±r- h K 9 z-^' 1 2 6 y - ^ K y 1 2 5 , 4 y 

f- 1 4 2;5:(:Ft^j#^rBimfs:$iJt«iiii^ 1 3 9 izM^mm^-^mmmi^zmji- ^ ^t^mh 

'it:hm^-/)^mhtii>o ^niiZX^^ y-x K7^/-<"1 2 5{4IEllJ^#iLL. M^^^y^ 
14 2 iiSfi^A 14 0, m^B 1 4 1 i: ^tH^H^^■^^ 1 2 4 (Dim^ttU^ ^K^iX^m^. 

^nmmm^^mmm^i a 9(±fim=^p?a$&-t^c i^it^p^mfifij^iiii^i 3 9{±. -mm 

"Va/' "Va-" ^fflv^T. lE:BLrfPM^m^W.U<^^^mW\^zii{'f z>mu.^ 

se^cA 1 4 ohzm'^^fii>m^Ui^ii''^mnm^tiuxhz>m^ii. k^a 1 4 otc 
14 > iEaM-^se^oi?.jf^r^ici3tt'5)«fs:^. i£^B 1 4 1 \,z\.t^m'&.m^w.w.<D^w 

[0 1161 

tiUh 1 4 0 tc?f^$;rL^M^@£^/i>^':P,gttjf-^ee^-e^^m^t±. k^ia i 4 otcji 
tc*5(t>2.mfii^enup-r;2,o ^nmfm-hM^mmzWij-r^^t-^^h^^m^ii^mhfi 

X<^t. M^mm\>zWif-t^tzi6K. W.Uk 14 0, W.UB 1 4 l{4Sf/iiK^^ "f" 
1 4 2 tCj:oTM-^Se^;ii-'b^D'9^$n. i^^^^mfiifimislJ^ 1 3 9 (4i&^^^#ihi-^ 

o 

[0 1171 

(2) ^2<7)^^^J 

-^mn(D'mmm^zii[iz>m2(DM,i!fm^m2 o^m^^xmMii'&-^mM-t^. 112 o {4 
:^^^m<^%mm\zio{y i,m^Bummm<D%<DM,iifmtiimm:)i'A'k%^m-r ^ 9 4 < i^cfrnx 
^ ^ . n^fm^ij#Bo®^t;^^^$tL^#^@E^6DmfiVsigo.(7)iEMtty i^-j^mmt% 

(Vgi~Vg„~VgN) (D^ 4 ^y'^^TY^-fo n^mMnrntmrnzxh-f-^xvco:. x 

[01181 

^m^isi^<omw)ii. 1 yu-j^mmmziEm^y^-^mw\tnmiiyi^-^mmi)^^ 
mzm^ig^tixy^-i>o m^^mom^^z^ lEmmm^m^tnm^m^mm^^mzm 
i9iI$^^Tv^^o m2<DM,^-mi<zi3iif;huwmf^<^mmy;-&ii. mi<DM:W]Kis^f;b^ 
wmm<Dmm:fjmti^<mcx^o -t-f^f>%. iE&t/fifeM-ts£fat4, '^^mmzio^^^ 

tci3tt'i)m-^@Ej^mfs:<^igf4. %\(^^^mzfm.'^^x\^^^-^'^xwm.-t^o m^. ^ 
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10 119] 

mmf^z^m^ti^ m^nm ma. it mmm<^mmr- ^ iz m c fz mfs Kt^ho \z 

[0 12 0] 

{±> mmiziE.mmt^w.m'D^nmf^iziiii^mm^j^miiL^H-^. nm^m^w^m^h 
'i^^-t ^ fmm.^m \,z:k^mm \>z it . mnm^znm'&m^w.w.<r>^nm m ti^s tt ^ ^ 

[0121] 

^it:\ m2(DM,^m(omm^zioi'^z,n^m^mm:^'(^<^miz^^^xmm-tz>o 

[0 1 2 2 1 

1112 1 ^fflv^T. ^M^<7)$iJ#pco-1^J^|fe^-r^o 112 1 {i^|&BJtc#^j^aH^^^^ 

W:<7)mW}<ommij'i^<Dummr-^^o (a) i^^^^ ^y^mx. (b) T&^y- h k^-t/n- 

1 2 6 <7)it^lil-e^^o ic-e. '1' RXf '0' o^*, "botffR75^^Mi-'5. t i-e^>^ 

^^@S^75^^^^^^t>i«JJ3 ^ ^ ^^11 ^ 2 0 2 i: ^ft-f ^ o o ^ 0 > - (7)^^ 

tz^)-2>;ei^<h v>9 - t ^$im$tL-5>7fe^gEi^;e»^^#ftL^v^i: - t ^^1*1- -So 112 1 
[0 12 3] 

v7 v;^iS' '1' oiti^ii. y- vrnMrn^ <i>s <o/'i)V7.i)^m^MWi%izx 

<7) ^5^(7)15:^ 2 N'Otr LT. 112 1 <7) J; 9 —m<r>W7.^i^%^\z^m(r)W7.^ 

^ SBM -r ^ t V jl^*! FbI t ^^^Se^75^^#Nii4^#t«^ ^ is o co v ^ ^J' t It 
f^iS^tL, |p2cO*#:^!jmS$;fx^ id'^IEilj/ii^'^Bii'^^o iOB#. ^^SS F^ ^ 
mmzWi'x-fhW^h'LXlt^ HiffE^l<7)*<*:^Ji:|^1ttC2N+ l^B<^^g <^/N-;WyCH 
J: oT v7 h 1^ ^ 1 4 3 1*I<7) '1' (D\%m.if^Ati:^ Xn\z-f:h-)i'A'km^^X^^^^ 
L> '1' <7)-|f$R^^~^^^FB^oftmtc^a$^rv^;5,i^lii^v>-;^i5'^ffiv^-2):^j£<b#)^o 

*i' (Dmm.ifi^^mn(Dwmzm%^^x^^^^i''mvv7s9\,z 'i' oit^B^ 

10 1 2 4 1 

•3V hn-;i/ I C 1 2 9^y-;^ K^-Yz-^ l 2 5 ^tC^^^^K!F^:^^'b^*^t,SSF^5.0^^^ 
#«F^^^^^*«9F^lc^^f-r>&-i:^^'b-e>2,M-tt LT. '1' (Omm.ifit^m'^^fOW 
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[0 12 5] 

ry-fi 4 4 oi±5;':ti^S@e*t^^^^tL'Pti^^$fLT</^^o tti^tiT^y"! 4 4nl#M$tL 
Tv>^N1@Of^aitllllf& 1 4 5 0tti;'3i:N*<^^^iE^fi. 1 *t Ltis . 

mjEi^i 4 5<om;^^^cJ;oT, -^Oi^aaiaIg& l 4 5 izMfBir :hM^^m<DmUi:m^m 

[0 1 2 6 1 

M-^?igi(±. '1' Rzr *o' coifiR^t^ait[iiif& 1 4 5 ti-gti^^-^^^ ^(7)i^ii-c-{±. 
t ^) ' 1 ' (DmPi'^z$)^mm liMiK-m ^zh^o i^i^^^Rmn^ <^si<^ -^tm if^ f^^x 

[0127] 

^^^1112 z^m^^x^^m\zmM'^^o m2 sfi^^^a^o^M^iK^TS^^^^-s-M^^^ 

■iEM-^^g i:M-^?5gi .h-e. m%Z^W\hnm<nmm^-^^\z'm^xh^o 

^^\\zii\,^xn\tLif%\^AfM\zhhh%-b^. 'ft^^igiO '1' '^^^'i^if'm 
-^^giO '0' 04^^s,-e^^o 
[0 12 8] 

2 4 ^fflv^T^^K^^OV-;^ K^-f/s i 2 5^<7)7"-^c7)$E3t^|5i0gi-^o 112 4 ixjs 

v^T. ?K»iiij^i 4 7t±. KXi^f\^^wmT- 9 'mmm^^<TyM.mz^^n^w.m. 
^ \z\^tz>i^ icM^se^ en^jp $ tL mii t^^t js-r ^f-*-^^{±i;'3i-^o >^ 

1 4 Stirt^ili^l 4 7:*^<^A:b$tL^-r'-^^W«t-'2.o Mftr'- 
1 4 6 ti, ^iM^^T < ^Pgiir-'-^J' t Buia^^'J 1 4 8 ^Tv^ ^ 7"- ^XS 

^ o 

10 12 9] 

(3) ^3CO^^0« 

ifmn<r)%ikmzii\'jhum-)i'^(omz(o^^m^m2 5^3^0^1112 ^^m^^xmM-^ 

o 112 6 {i:$:f&fl^<7)^M^at;7)^75>;E,v^B^H*^^m<7)|Eij:^-^^l5^BJ1-^ iJ'-r 5 

[0 13 0] 

1-^t?-t>. 112 5 112 6 ti nif m^iJ#B<7)lii^tctiM$tL^ft-f-@£^<7)mfiVsig>B<^ 
p-a^^Pb^ ^-A^F^tii^it-S^^ 5 %\1^^W.m.(r^mt.i)-h 

m^n.^w.u^x(omt. (Vgi~Vg„- VgN) 4 \ y ifk7Y^\^. n^MMmtL^tn^ 

[0 1 3 1 1 
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[0 13 2] 

^t^^ mm^nim^mair^o ^L<{i. i^kiitoiiiftx-iJ'twMjSL/ckjioft-^ge^ 

ii<Dxii^^\^^:^K mk:^<oM^mm^M^Lfzmr^tmc^^i^zi-:hz.tmi-tL^^o t 
fz. 1112 so i 9 m%^km(r>%itL'kmm^^mz^nw^z>t^^ ■^Mft(Dim(Dn 

[01331 
10 13 4] 

[12 2 h K^^^^ l 2 eoltfiKtwjoV^T^-^jJg :S.O'"ffi-^^gi^ii^tC-^ 

X. -2. c: h -efijl^-r ^ i h. ifx h^o 

10 13 5] 

^^X!W<^V-^ n\ 2 S'^Or-'-^iO^iifi, 112 4 O^n .y UllJoV^T. 

r^^lUil&l 4 7-e^^^@e#t;^i^~#ii*I^B#OT-'-^ =^?t»t. 1 4 Sic^x. MftT' 

ic^^$tLrv>JS,^M<7)7"-^ ^v-:^ K^^z-^i 2 5 tc|E^i--2,o 

[0136] 
[0137] 
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J: -2) vSa^amEE'^Ki o}ip$iJ ^ # ^ , mt«S Pb^ oiE®14ji-^@eilffif]i ^ fo V c o ■» + 
fe^. US 2 ^^v^TlfeB^-r^o [13 2 (a) ^iaji^t^jEe^ L 7t 7 - 'J - .-^ 7 ^ h 

«^:^^SI^3^!^^lB^B/^°^^^K7)Slt^oMH1.m£E^#^4-e^)^o 113 2 (b) ^#^$1 
2 5% mB'r^W.^Bm.mi2 .3 2V ) -erUJ^Lf^i^l^-A^L'^tr^^o iij^t-jsv^-c 
> 1 yV-Ammitm & 6. 6ms-e^^«9F^ti*^Jl 6. 6ms-e^^o ^tttf±B#K (m s ) 
-eOmsT&^'^l^-A^^^B^-el^e 6.6ms tIi^'^ U-- Al^TBf ^ o lll$4{± 1 7 

^>66.6ms (Df^) i^-f o ^fi^^i^^^ ^mi^mz 2 (c) "C^^o l^lll'4'<7)|ffl 

m^itm-^wmt-f ^ ^-r s-e^ ^ o o ^ 0 . i^m § ii^iz t v> t-- y^) yij i)^-^ ^ 

<Dm<Dmmu (V) -e^^o -n^ii. Km^2 5% (*tiS-r^?RH^Hm/±fi2. 3 2 v ) 
(Dm^<DiM^r-^xm^ii^<^i5:uumx^^o m:^mii. Kmm7 4% mB-r^m 
B^si±}± 1.69V ) <Dm^<Dm^r-^xm.mit(Di5:um.Bx^^o 

[0 13 8] 

miKtti:^iEmMWi^B%i±tx<^n)±.mm {m.)±.m.m2 t-t^) ti^tfB-r^sit^^^^ 
L-cv^-sj^^i 19 %wmmKi5i^^y')yiJti^iK^<. m^uunmzi,^^ <m.^ 

•7'; .y ;?7(47C^/h$ <IMt-^@S^miit^*i 0^#L^v^(75-t:\ mffi^H 2 

w^n.w.^^Ycor.+v? i^±^ti:mtLtzUi)K /h^^^^tt-r^^t-^ct »9 mffiffiH2 

10 13 9] 

Ltzi)^^x^ ^nmmzii^^xmsEm^m^w.mmiL^ . ^pvcom + vp i 
■fh:ihx\ w.^Bm)±<^m^m.-h^v ? xh^^m^±(0'Wi^Bns.'kunLx^^^hmmjzm. 

[0 14 0] 

u-A^3^3v^T. m.7y^\,z\iB.m-f ^WL^Bm.K.(n)mm\>zid^^^x ^ wmwi^Bn 
]±(Dmt\zn\^xm.^u^7y^^^^-)^<^M^^^K%-^^(omti)^Mi>iK^'^^^un.^^ 

(Dmtmv? i&W<r>mtfj::ho A#6<Jt^{±. tfrfEVop{4«l;laVp±0. 3 [V] ofEfflu* 
-So "tOfzib. Mi>y'} y:f}inmLfz^mmr-:^iznmLfzmB'^S.itYp±0. 3 
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0.3 [V] xniz^^j:mz-t^^ti>^i>o 

[0141] 

m^smmmmi X mmx^^<7)x\ i^T<59SM^t^i3v^T >; -^m^t^mm 1 7 >; 

fi^, mfiVcom- Vm+ 0 . 3 [V] i i9/J>:&^1itt;-r'& ^ <!: ^j^)^o 
[0 14 21 

^mf5:^ Vsmso <h L. AVft= (Vsp5o + Vsmso) /2-Vcom tLfz^^^z^ uwmm 
izii\.^xmiEmmn^BmmiiLi:. miiLVsp^o- /^Vit x <o±^^j:m.tL. mnmmn^ 
mWiUi^t:. mfiVsmso- A Vft J: '9/h$'5r'(it^i-^^ i:T% V - i^mm^z X ^Wi^mmS. 

izmmzii. AVft(i> — ^stco.sv mT-e^^oT\ AVft-otLT. m^mr^^z 

[0 14 3] 

113 1 ^fflv^TmHJi-;?)o HIS 1 {im^iJS<7)ft^@£^75-t,5Mie^LTv^S n^f 

m^mmmk<r>WL^umj±.(D'mm(r>mmn.-^^m.-fi>fzif)^z^ -%^mK. lEmmt^w. 
^miiVspso i::ft®ttM-^ss^mfiVsm5oOft'F^mfi (Vsp5o + Vsmso) X 2 tM^Mm 
mitLim^^^mt LxiEn<^mmii^ 4-^ ii-^o AVft = AVfto t^o;^^t§tc^N 

^$5->14;«>^i&«/ht3^^o tfz. Jl^^tCA Vft- A Vfto ^^^^OSloi 9 ic^^L^ < 
. A Vft > 0 T^i^ff. mBEPtTAVfto ^ffilELTv^^o ^(Dfzib. ^ga^H^^^Mt^iiS 
TAVft#AVfto^:'&oTv>;i> t#x.T=!:v>o t/i/6^~oT. mi±<7)^^t'fS I Vsp5o- 
AVft-Vcom I (i, m^mEEItVp i:^L<. mJ±0|fe*t'ft I Vsa.50 - A Vft - Vcom I (± 

B&mffiiiVm t^-2><Dt?. '^mmf^^z^n hwrntm^'^^mMM-^ . misvspso-AVft 

X. ')-':7nmzx^m-^nm±.(^^m^mm-th^i]^ifmh-7 v ^ ^^sij^^ii^^pimTt; 

<5:7&^~-e#-5>o ^tz^ fS^mz^ AVft~Oi:LT. i^l^fiSF^t:: jstt-S^IE^M-tSe 
[0 14 4] 
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[0145] 

- A Vft i ^A-^^j^m^^^^L^t LT, mm^isi^u^^mmir^ x ^ \,zmm-ri>^tKi: 

[0 14 61 

^ <ti:hm^w.^'m\-^^'ik'm.-tz>mz. ^\(DM,iif.mxumLfz^ d) rji^ (lo) 

[0 1 4 7J 

(4) mA<D^iif.m 

i$i^m(D'mmm^ziok'tz,^A(D^wm\z<>^^xmM^i>o ^^x\ 112 7 ic^^^sic 

MLTlf L<iSL/in=ffm^ije<7)®^<7)Ia]if&ll^^-ro M-^MmiiVsigm, Vsigm.iO 

mji'^iii{±^^#fiCsdi 1 1 OA, Csd2 1 1 0 B ^^^tTM^msomi^«5r^c1- 

o AVsigM, AVsis^.i'km'B.Xfm+m^(Dm^^Mm±<DMWimt-r^t. Ctot ^ 

nmnM\iz^^'^ix^^x<Dm--^tL (iii2 7-e{±. Ctot = ci + Cstg + Csdi + Csd2 

+ Cgs) s «1, a2 ^ a 1 =Csdl/Ctot, a2 = Csd2/Ctot t L/«:i#'^tC. 

H^HmEE^SjiA Victi. (17) X^-^hMo 

(mi 7) 

A V 1 c = o 1 A Vs i gm + a 2 A Vs igm+i (1 7) 

mmfD-'^'m^v^^it-h jEm^^<DWi^u m^i.^^mw-r^fziboy mitt \z^m-ri>tzib\,z^ « 1 
taz (oiz^^^m^j:^t. mmm<7)m^Bmj±iiM^m^izis\.>xmmmi)m-^mm-h 
'^if^m^Bm&Mm(Dm^(Dm^Bmm^W}'k. yi^-^rn'om^.m^zf^^-to ^<rytz^\z 

\'i^mmm<j:>'m±m.if^tii'z>x\^%^^'7') -jtiif^^-tho 

[0 14 81 

«-^iE^omfi'M30*^^#iCsdi 1 1 OA, Csd2 1 1 0 B ^^LTM^m^^trSt? 

h t^tt^zw^mmm<ommmmmii.<nmmt ntf s^^^^se^m^^Vgn^T)^ 

mmii. iEm^^yi^-Ammx^<Dyu-AmmiipMnyi--Ammx$)^o mmmK 
mi^ir^mmit. mmmtit^ti^etKoy u-Ammizio\^^xMW.^<Dy u-Ammiz^ 

[0149] 

^mmmiiL<7)^LT^Wiz^ mmmmt^mmmcD^^mtCgs 2 0 1 tcj; y)mmm^m 
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I 0 1 5 0 1 

filS^ (1 7) T\ -e-Ofi^i^^^^^) trioT. 7 Ix-A^ l9#xB#tZj|e^^®^ 

T% ^ (1 7) o?KB^Hmi±'^W{iiii*m«mii^ftti^Lv^) o ^^S8Ktci3tt^«-f-Be 

'Kcffl-'g.yil^ I Vspl-Vcom I , I Vsml-Vcon. I T^-'*^ 3 V OJ^^IC, m^^mtmiZX 

1^6. 2 V ^Kf-r-So Lfc^^^oT, ^^^r^twJ:b-^T-7 l^-AfiJF^(7)^t}#t)l9B#P 1 

1 V izMj^'-r^mi^immLx^^:hiM^x ^i^. y u-Aw^mx.mp i ojt-^senm^i 

oM^^^^'c y y 17 iji^^ < ^^^o n . ^ j^B^milTJ^':^ ^ tt tiff 

;^§v^fl (y --y"; 7 ^^^^ ibJf S < ^-Sfl, y--v"; -*7-f h^^;fc^tfll 

[0 1 5 1 1 

^(DWM^m-^-r^ 1 o<7):^-/£{i. i Vspi - Vcom i = i Vsmi - Vcoc I ^mfzi-xo 

^PP$iJi--5.<7)tcftig7^jt-^se#imf£t±> ^ ( 1 0) ( 1 1 ) t:\ ^fim^x.hit:h 
o ^ (10) (11) [HKmm(7)YpRrfVm(Dimt. -m^^z^ y^t^mcmx^^ 

. I Vspl-Vcom I = I VsMl-Vcom I i mfziT X ^ l<Z V sp 1 t V sml "kW^L X i> ^ 

mm^+^izmmx^^o 

[0 15 21 

mmmii^mw-ox (m7^:fj^:^^y--^')-y''7 -y ^<7:>m^m&mm^7y:m. y-'^v- 

h<D^^itm^m^7r^^iZH{5]m.mMitL^mmh^j:^^i^^:^^$)^^ t:^^^^o ) . 

^My \y-A(7)m^T-^ llZMJZ'ir:hm.iiL<iZ^j:^o I Vspl-Vcon. I = I Vsml-Vcom I 

L. nmmn^-nmmu:f}K Ys.i^-hYco.i^zmii:^W3Lfz^<D-m^BmK^<DB^imm 

■t:b:i ti}^X^ Ep= I Vspl-Vcom I , Em= I Vsml-Vcom I t Ltz^^liZ^ 

Vspi=Vcom + E p, Vsmi =Vcom-Emt^^-e^^o "7 - A ^0 "9 # X. B# lIJE^^I^'fi 

-tsei^mfSiTi^ VspiJif^fp Vcomtcmfi'^ibL, nm^m^m^^mmK Vs.i75-<bVcomtc 

J; al (Vcom-Vspl) +a2 (Vcom-Vsml) = - « 1 E P + « 2 E m ^ ^ o ® 14 

<Dm^am.s.i^^WLx\^^^mm<Dm.Mf±mw}ii. ^ (17) ai(Vcom-Vsmi) 

+ «2 (Vcom-Vspi) =«iEm-a2Ep ii^'&o .^mb. lEmm^J^V'^MUik. 

(Dmm<om^Bms.<D^mt:nm-r^fzi6i<zii^ e p = Emti-^:i t-/)mtL < . 

>l<7)i:§, ClCO^tiai (Vcom — Vspl) +a2 (Vcom — Vsml) = {a2-ai) E p i: ^ 

[0 15 31 
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[01541 

^-f-ee^tf'L^Sf^Vcen t^t[6]m®mf£Vcom K<7)ttitOaf£^Varbi: l. iE^ttii-^ 

i:yi)^~tr§^o $ etc^coi: Csdi = Csd2 <h Ci i: -e?RB^HmEE'^Sl^ J: 19 

[0 15 5] 

FbI t e *3 ^ ^ n -^r tKDm^jjmmu -e^ $ -e, f^ t e is -2> ^^cdit ^ 7 - a 

^o#^'9 0t«o®^msmii^itiA vipi ^ffiiE-r-s i 9 tctu^-r-s^ tT'-7 v yt^n 

/^•^;^^M^3^^tTv^>g,^^^#x.^o 'TOJ^'g-tc, K^F^Te tC:fev^T. iE^tt#-^ 
[0 15 61 

MmfSl'^Kl A V 1 p 1 ti^Lv^o 7 l^-A^U 0#x.fi:C>^^f'fill±> 7 A^ #x.(7)ii: 

]y-2^m^w-^(omM<^wmm<^WL^BW)±.(o'mi}\^t^i.\^^o ) Vpi + «i (Vsmin- 

Vspl) + ff 2 ( Vsmax — Vsml ) tr#X. f> o 'IM^-h> V p b = V p 1 + a 1 ( V s m i n " V s p 1 ) 

+ «2 (Vsmax- Vsml) t Vpb^^^-r^o S /i ^ ft^^lilVsmax , */MtVsmin (i . 
^^JlCioV^-CtiPl DF&P=^^^1-^7t*i><7)^-^Sei^mii^O-e. I Vsmax-Vcon. I % 
I Vsmin-Vcom I t^^^^L'h. t fz I Vspl-Vcom I ^ I Vsml-Vcom I 75^^^ l9 3L0 t 

jS^I-^i:, ai>a2 J: «9 Vpb<Vpi-e^^o 
[0 15 71 

^Ci:75^'#x.<b^'2)o EI 2 9 ^ffiv^rmigi-^o 1112 9<^^J-e{i. ^tK^^ ^,^Fb1 Te 
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